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IN  REPLY  REFER  TO: 

Cal-28-C(23) 
UNITED  STATES 
DEPARTMENT  OF  THE   INTERIOR 
GEOLOGICAL   SURVEY 

Water  Resources   Division 
District  Office 
3U5  Middlefield  Road 
Menlo  Park,   California,    91+025 

June   1,    1967 


Mr.  William  R.  Gianelli,  Director 
Department  of  Water  Resources 
State  of  California — Resources  Agency 
Post  Office  Box  388 
Sacramento,  California,  95802 

Dear  Mr.  Gianelli: 

We  are  pleased  to  transmit  for  publication  by  the  Department  of  Water 
Resources  the  U.S.  Geological  Survey  report,  "Water  Wells  and  Springs 
in  Bristol,  Broadwell,  Cadiz,  Danby,  and  Lavic  Valleys  and  Vicinity, 
San  Bernardino  and  Riverside  Counties,  California,"  by  W.  R.  Moyle,  Jr. 

This  report,  one  of  a  series  for  the  Mojave  Desert  region,  was  prepared 
by  the  Garden  Grove  subdistrict  office  of  the  Geological  Survey  in 
accordance  with  the  cooperative  agreement  between  the  State  of 
California  and  the  Geological  Survey.   It  tabulates  all  available 
data  on  water  wells  and  shows  the  reconnaissance  geology  with  special 
reference  to  the  water-yielding  deposits. 


Very  truly  yours , 


R.  Stanley  Lordy 
District  Chief/ 
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WATER  WELLS  AND  SPRINGS  IN  BRISTOL, 
BROADWELL,  CADIZ,  DANBY,  AND  LAVIC  VALLEYS  AND  VICINITY, 
SAN  BERNARDINO  AND  RIVERSIDE  COUNTIES,  CALIFORNIA 


By  W.  R.  Moyle,  Jr, 


PURPOSE  AND  SCOPE  OF  THE  WORK  AND  REPORT 

The  data  in  this  report  were  collected  by  the  U.S.  Geological 
Survey  as  a  part  of  the  investigation  of  water  wells  and  springs  and 
general  hydrologic  conditions  throughout  much  of  the  desert  region  of 
southern  California.   The  study  was  made  in  cooperation  with  the 
California  Department  of  Water  Resources. 

The  desert  regions  of  California  are  characteristically  regions 
of  nearly  barren  mountain  ranges  and  isolated  hills  surrounding  broad 
valleys  that  are  underlain  by  alluvial  deposits  derived  from  the 
mountains  and  hills.   The  valley  areas  generally  contain  ground  water 
that  has  a  wide  range  in  chemical  quality,  but  much  of  the  water  can 
be,  and  has  been,  developed  for  beneficial  use. 

The  general  objective  of  the  cooperative  investigation  is  to 
collect  and  tabulate  all  available  hydrologic  data  for  the  individual 
desert  basins  in  order  to  provide  public  agencies  and  the  general 
public  with  data  for  planning  water  utilization  and  development  work 
and  for  use  in  the  overall  ground-water  investigation  of  the  area. 


Accordingly,  the  scope  of  the  work  includes:   (1)   A  brief 
reconnaissance  of  major  geologic  features  to  determine  the  extent 
and  general  character  of  the  deposits  that  contain  the  ground-water 
bodies;  (2)  a  field  examination  of  almost  all  water  wells  and  springs 
in  the  area  to  determine  their  location  with  respect  to  the  public- 
land  net  and  to  local  geographic  and  cultural  features;  to  record 
well  depths  and  sizes,  types  and  capacities  of  pumping  equipment, 
uses  of  the  water,  and  other  pertinent  information  available  at  the 
well  site;  (3)  measurement  of  the  depth  to  the  water  surface  below  an 
established  and  described  measuring  point  at  or  near  the  land  surface; 
(4)  selection  of  representative  wells  to  be  measured  periodically  to 
detect  and  record  changes  of  water  level;   and  (5)  collection  and 
tabulation  of  well  records,  including  well  logs,  water-level 
measurements,  chemical  analyses,  and  pumping-test  data. 

The  work  has  been  done  by  the  U.S.  Geological  Survey,  under  the 
general  supervision  of  Walter  Hofmann,  district  chief  in  charge  of 
water-resources  investigations  in  California,  and  under  the  immediate 
supervision  of  L.  C.  Butcher,  chief  of  the  Garden  Grove  subdistrict 
office.   The  fieldwork  was  carried  on  intermittently  between  July 
and  December  1964  from  the  Garden  Grove  subdistrict  office  of  the 
Water  Resources  Division. 


LOCATION  AND  GENERAL  FEATURES  OF  THE  AREA 

As  described  in  this  report  Bristol,  Broadwell,  Cadiz,  Danby,  and 
Lavic  Valleys  have  an  area  of  about  2,600  square  miles,  approximately 
between  long  114°50'  and  116°30'  W.  and  lat  33°55'  and  34°55"  N.  (fig.  1) 
The  southeastern  boundary  of  the  area  bisects  the  Turtle  Mountains  and 
corresponds  to  the  northwestern  boundary  of  the  Rice  and  Vidal  area  of 
Giessner  (1963b).   The  southern  boundary  is  the  northern  boundary  of 
the  Chuckwalla  area  of  Giessner  (1963a)  and  the  Joshua  Tree  National 
Monument  boundary.   The  southwestern  boundary  corresponds  to  the  Dale 
Valley  area  of  Moyle  (1961)  and  part  of  the  Yucca  Valley-Twentynine 
Palms  area  of  Bader  and  Moyle  (1960).   The  northwestern  boundary  corre- 
sponds to  the  southeastern  edge  of  the  Lower  Mojave  area  of  Dyer  and 
others  (1963) .   The  northern  boundary  coincides  with  the  southern 
boundary  of  the  Soda  Valley  area  of  Moyle  (1967) .   The  northeastern 
boundary  follows  the  drainage  divide  of  the  Bristol,  Marble,  Ship,  and 
Old  Woman  Mountains. 

Access  to  the  area  is  provided  by  U.S.  Highway  66,  the  Twentynine 
Palms  Highway,  and  numerous  unpaved  roads. 

Amboy,  Ludlow,  Cadiz,  Chambless,  Bagdad,  and  the  Iron  Mountain 
Pumping  Plant  are  the  principal  towns  in  the  area.   Many  small  towns 
and  railroad  stations,  now  deserted,  include  Argos,  Klondike,  Siberia, 
Trojan,  Haynes,  Siam,  Archer,  Chubbuck,  Milligan,  Saltus,  Sablon, 
Broadwell,  Bolo,  Ragtown,  and  Steadman. 


The  base  maps  (figs.  2,  3,  A,  and  5)  have  been  compiled  from  all 
or  parts  of  U.S.  Geological  Survey  topographic  quadrangle  maps,  scale 
1:62,500,  as  follows:   Bagdad,  Bristol  Lake,  Broadwell  Lake,  Cadiz, 
Cadiz  Lake,  Cadiz  Valley,  Dale  Lake,  Danby,  Deadman  Lake,  Emerson  Lake, 
Iron  Mountains,  Lavic,  Lead  Mountain,  Ludlow,  Midland,  Milligan,  Palen 
Mountains,  Rice,  and  Turtle  Mountains. 

Geographically,  the  area  is  one  of  interior  drainage  and  has  no 
perennial  streams.   The  principal  landforms  are  broad  alluvial  fans 
extending  into  the  basin  from  the  surrounding  mountains.   The  mountain 
areas  are  composed  of  granitic,  metamorphic,  sedimentary,  and  volcanic 
rocks  which  are  of  little  importance  with  respect  to  yield  of  water  to 
wells  in  these  areas,  except  insofar  as  they  underlie  a  large  part  of 
the  catchment  area  of  the  watershed.   The  lower  parts  of  the  valleys 
are  occupied  by  playa  lakes  which  are  usually  dry,  except  during  and 
for  a  short  time  after  infrequent  periods  of  heavy  precipitation. 
Wells  on  some  of  the  playa  lakes  produce  brine  from  which  commercial 
quantities  of  salt  are  obtained. 


Thickness  Depth 
( feet )   ( feet) 


7N/6E-li+Pl.   6-inch  hole  0-90  ft.   No  casing  installed  in  hole. 
Altitude  ahout  1,890  ft. 

Clay,  buff  to  brown;  top  6  inches  bedded,  bottom 

quite  loose 10     10 

Lava,  black  and  vesicular 3.8   13. 

"Caliche"  .2   1^+ 

Gravel,  coarse;  some  sand;  lava  pebbles,  red  and 

black;  particles,  angular ' 6     20 

Sand,  silty,  brown,  composed  of  quartz  and  mica; 

with  some  lava,  red  and  black 6     26 

Sand  and  gravel  with  red  and  black  vesicular  lava 

pebbles,  angular  to  subangular,  .5  to  1  cm  in 

diameter,  some  quartz  and  mica 42     68 

Gravel,  coarse;  and  boulders;  with  some  silt  and  sand. 

Most  large  pieces  are  composed  of  red  and  black 

vesicular  lava T     75 

No  record 15     90 


TN/8E-8B1.   12-inch  casing  0-T60  ft,  6-5/8-inch  casing  T60-1,600  ft, 
perforations  unknown.   Altitude  about  1,788  ft. 

Conglomerate 760    760 

Sandstone 81+0   1,600 


7N/9E-25Z1.   11-5/8-inch  hole  to  unknown  depth  and  5-5/8-inch  hole 
to  2,275  ft.   No  casing  installed  in  hole.   Altitude  about  1,650  ft. 


Clay  and  gravel 2l+2  2^+2 

"Rock" 780  1,022 

Shale 18  1,0^0 

"Rock" 1 ,235  2 ,275 
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GEOLOGIC  AND  HYDROLOGIC  FEATURES  OF  THE  AREA 

Geologic  Units  and  Their  Water-Bearing  Character 

The  geologic  formations  in  the  Bristol,  Broadwell,  Cadiz,  Danby, 
and  Lavic  Valleys  are  divided  into  two  main  groups,  the  consolidated 
rocks  and  the  unconsolidated  deposits.   The  formations  within  these 
groups  have  dissimilar  water-bearing  characteristics  but,  in  general, 
the  unconsolidated  younger  deposits  of  Quaternary  age  are  more  porous 
and  permeable  than  the  consolidated  older  rocks  of  pre-Tertiary  and 
Tertiary  age.   The  unconsolidated  deposits  generally  underlie  the 
valleys  and  contain  most  of  the  ground  water  stored  in  the  area.   The 
consolidated  rocks  form  the  mountains  and  hills,  surround  the  valley 
area,  underlie  the  unconsolidated  deposits,  and  form  the  boundaries 
of  the  ground-water  basin.   The  consolidated  rocks,  for  all  practical 
purposes,  are  impermeable,  but  are  important  because  the  mountains  and 
hills  receive  the  major  part  of  the  precipitation  within  the  drainage 
area.   It  is  the  runoff  from  the  mountains  and  hills  that  contributes 
most  of  the  recharge  to  the  ground-water  body  in  the  unconsolidated 
deposits.   In  the  following  paragraphs  the  geologic  units,  shown  in 
figures  2  to  5,  are  described  with  special  reference  to  their 
water-bearing  characteristics. 


The  oldest  formation  in  the  area  is  the  basement  complex  which 
consists  of  igneous  and  metamorphic  rocks,  undifferentiated,  princi- 
pally granite,  schist,  gneiss,  limestone,  and  metavolcanic  rocks,  all 
of  pre-Tertiary  age.   The  basement  complex  is  generally  impermeable, 
except  in  fractured  and  weathered  zones  that  yield  small  amounts  of 
water. 

Volcanic  rocks  of  Tertiary  age  are  composed  of  undifferentiated 
intrusive  and  extrusive  basaltic,  andesitic,  and  felsitic  rocks.   This 
unit  in  places  is  interbedded  with  the  continental  sedimentary  deposits 
of  Tertiary  age.   Locally  wells  penetrating  this  unit  yield  small 
amounts  of  poor-quality  water. 

Continental  sedimentary  rocks  of  Tertiary  age   consist  of  moder- 
ately to  well  bedded  and  gently  to  very  steeply  dipping  beds  of 
conglomerate,  fanglomerate,  sandstone,  siltstone,  water-laid  tuff,  and 
agglomerate.   They  yield  little  water  to  wells  and  springs.   Locally 
the  water  from  parts  of  this  unit  may  be  of  poor  quality. 

Basalt  of  Tertiary  or  Quaternary  age  is  an  olivine  basalt  that  is 
generally  above  the  regional  water  table  or  beneath  the  alluvium.   It 
is  not  considered  to  be  a  major  aquifer. 

Olivine  basalt  of  Pleistocene  and  Recent  age  either  overlies  the 
older  alluvium  or  rests  directly  upon  the  Tertiary  or  pre-Tertiary 
units.   In  all  cases,  the  basalt  is  unconformable  with  the  underlying 
material  and  is  above  the  regional  water  table.   It  is  not  a  major 
aquifer;  however,  some  small  springs  issue  from  its  base. 


Older  fan  deposits,  of  Pleistocene  age,  are  composed  of  gently 
tilted  unconsolidated  to  moderately  consolidated  and  moderately  well 
bedded  gravel,  sand,  silt  and  clay  derived  from  the  granitic  and 
metamorphic  rocks  and,  where  saturated,  yield  water  to  wells. 

Older  alluvium,  of  Pleistocene  age,  underlies  most  of  the  valley 
floor  and  is  overlain  by  a  veneer  of  younger  material.   The  older 
alluvium  consists  mainly  of  moderately  well  sorted  gravel,  sand,  silt, 
and  clay.   It  is  generally  unconsolidated,  but  in  some  places  it  is 
slightly  cemented.   This  formation  is  porous  and  permeable,  extends 
below  the  water  table  in  most  areas  and,  where  saturated,  yields  water 
freely  to  wells.   It  is  the  principal  water-bearing  unit  in  the  area. 

Younger  alluvium,  of  Recent  age,  consists  of  unconsolidated 
gravel,  sand,  silt,  and  clay  beneath  the  alluvial  plain.   Deposition 
is  presently  taking  place  in  the  valley  areas  during  times  of  infre- 
quent precipitation.   This  unit  is  permeable  and,  where  saturated, 
will  yield  water  to  wells.   However,  it  is  thin  and  generally  lies 
above  the  water  table.   Although  it  transmits  precipitation  and  water 
from  the  intermittent  streams  to  the  ground-water  body,  it  is  not  an 
important  water-bearing  unit. 

Younger  fan  deposits,  of  Recent  age,  consist  of  gravel  derived 
from  the  local  mountain  areas.   The  deposits  are  generally  poorly 
sorted.   This  unit,  generally  at  the  toe  of  a  large  mountain  mass 
and  above  the  regional  water  table,  is  not  an  important  aquifer. 


Playa  deposits,  of  Recent  age,  are  composed  of  clay  with  some 
sand,  silt,  and  various  amounts  of  soluble  salts.   Of  the  five  major 
playas  shown  in  figures  2  to  5,  Bristol,  Cadiz,  and  Danby  Lakes  are 
discharging  playas,  having  water  levels  at  or  near  land  surface; 
Broadwell  and  Lavic  Lakes  are  not  discharging  playas.   The  discharging 
playas  allow  water  to  evaporate  into  the  air,  leaving  a  heavy  residue 
of  salt  behind.   Many  wells  drilled  in  Bristol  and  Danby  Lakes  produce 
brine  from  which  large  quantities  of  commercial  salt  are  obtained. 

Windblown  sand,  of  Recent  age,  is  composed  of  actively  drifting 
fine  to  medium  sand,  ranging  from  a  few  feet  to  more  than  100  feet  in 
thickness.   The  sand  is  generally  above  the  regional  water  table,  but 
in  some  places  is  saturated  and  yields  some  water  of  varying  quality. 
Deposits  surrounding  Bristol  Lake  are  composed  of  small  dunes  of 
drifting  sand  that  overlie  playa  deposits. 
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Recharge  and  Discharge  of  Ground  Water 

Recharge  to  the  ground-water  body  of  the  area  occurs  by  direct 
infiltration  of  rain,  subsurface  flow  from  the  adjoining  basins, 
and  percolation  of  infrequent  runoff  during  flash  floods  in  the 
surrounding  mountain  areas.   Rainfall  in  the  Ludlow  area  averages 
about  2  inches  annually.   For  the  period  of  record,  however,  in  the 
surrounding  mountain  areas  it  may  be  much  higher.   Water-level  measure- 
ments made  between  1910  and  1965  indicate  that  no  significant  decline 
has  occurred  in  the  area  for  the  period  of  record. 

The  sparse  amount  of  data  available  indicates  that  ground  water 
in  the  Ludlow-Broadwell  area  probably  flows  southeast  toward  Bristol 
Lake  where  it  evaporates.   Ground  water  in  Fenner  Valley,  which  is 
north  of  the  report  area  (fig.  1),  probably  flows  southeast  into 
Bristol  Valley  through  an  alluvial  gap  south  of  the  old  railroad 
station  at  Siam;  this  ground  water  then  moves  toward  Bristol  and 
Cadiz  Lakes  where  it  also  evaporates  in  the  area  where  the  water 
table  is  approximately  at  land  surface. 
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WELL-NUMBERING  SYSTEM 

The  well-numbering  system  used  in  the  Bristol,  Broadwell,  Cadiz, 
Danby,  and  Lavic  Valleys  has  been  used  by  the  Geological  Survey  in 
California  since  1940.   The  system  has  been  adopted  by  the  California 
Department  of  Water  Resources  and  by  the  California  Water  Quality 
Control  Board  for  use  throughout  the  State. 

Wells  are  assigned  numbers  according  to  their  location  in  the 
rectangular  system  for  the  subdivision  of  public  land.   For  example, 
in  the  number  1S/17E-34R1,  the  part  of  the  number  preceding  the  slash 
indicates  the  township  (T.  IS.),  the  part  between  the  slash  and  the 
hyphen  is  the  range  (R.  17  E.),  the  number  between  the  hyphen  and  the 
letter  indicates  the  section  (sec.  34),  and  the  letter  indicates  the 
40-acre  subdivision  of  the  section,  as  shown  in  the  accompanying 
diagram. 
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Within  the  40-acre  tract  the  wells  are  numbered  serially,  as 
indicated  by  the  final  digit.   Thus,  well  1S/17E-34R1  is  the  first 
well  to  be  listed  in  the  SE^SE^i;  sec.  34,  San  Bernardino  base  line 
and  meridian. 
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The  letter  X,  substituted  for  the  letter  designating  the  40-acre 
tract,  indicates  the  well  was  located  in  the  field  and  is  accurately 
plotted  with  respect  to  its  position  to  cultural  features,  but  at  the 
time  of  location  the  public-land  net  was  too  poor  to  warrant  assigning 
a  more  accurate  location  number.   Since  such  wells  were  located, 
a  better  land  net  has  been  obtained. 

The  letter  Z_,    substituted  for  the  letter  designating  the  40-acre 
tract,  indicates  the  well  was  plotted  from  unverified  descriptions; 
the  described  locations  of  such  wells  were  visited,  but  no  evidence  of 
a  well  could  be  found. 

There  are  a  few  exceptions  to  this  system  of  numbering  wells 
according  to  their  position  in  the  40-acre  subdivision  of  the  section. 
These  are  wells  which,  usually  having  long  periods  of  record,  were 
assigned  numbers  based  on  earlier,  less  accurate  maps.   During  this 
investigation,  these  wells  have  been  plotted  at  the  correct  location  on 
the  map,  but  the  old  number  has  been  retained  to  facilitate  use  of  the 
older  records  for  the  well. 
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The  numbering  of  springs  in  this  report  is  the  same  as  for  wells 
except  that  an  S  is  used  between  the  40-acre  subdivision  letter  and 
the  final  digit  as  shown  in  the  following  spring  number:   3N/17E-10JS1. 
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APPENDIX  A 

TABLE  1.   DESCRIPTION  OF  WELLS  AND  SPRINGS  IN  BRISTOL, 
BROADWELL,  CADIZ,  DANBY,  AND  LAVIC  VALLEYS, 
SAN  BERNARDINO  AND  RIVERSIDE  COUNTIES,  CALIFORNIA 
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APPENDIX  B 


TABLE  2.   RECORDS  OF  WATER  LEVELS  IN  WELLS 


Table  2. — Records  of  water  levels  in  veils 

Table  2  includes  all  records  of  water-level  measurements  made  in 
wells  for  which  five  or  more  measurements  were  made;  if  fewer  than  five 
measurements  were  made,  the  records  are  given  in  table  1. 

Altitudes  are  for  the  land-surface  datum  at  the  well  and  are  in 
feet  above  mean  sea  level.   Land-surface  datum  is  a  plane  of  reference 
which  approximates  land  surface.   Altitudes  given  in  whole  feet  were 
interpolated  from  topographic  maps.   Altitudes  that  were  given  in  feet 
and  tenths  of  a  foot  were  determined  by  spirit  leveling. 

Depths  of  wells ,  given  in  whole  feet ,  were  reported  by  owners  or 
taken  from  drillers'  logs;  depths  given  in  feet  and  tenths  of  a  foot 
were  measured  from  land-surface  datum  by  the  Geological  Survey. 
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Data 
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la  val 


Data 
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Data 
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lave! 


2IM/17E-22A1.  Depth  0  ft  October  20,  I96U.  Altitude  615.^  ft. 
measurements  by  Metropolitan  Water  District  except  as  indicated. 


All 


Jan. 

11,   I9J+8 

8.11 

Apr. 

28,    I9I+8 

a8.10 

Sept. 

16,   I9I+8 

7.80 

Jan. 

12 

8.25 

Apr. 

29 

a8.39 

Sept. 

20 

7.85 

Jan. 

12 

8.26 

Apr. 

30 

a8.26 

Sept. 

28 

7.81+ 

Jan. 

13 

8.10 

Apr. 

30 

a8.33 

Oct. 

1 

7.83 

Jein. 

13 

8.18 

May 

1 

a8.1+6 

Oct. 

8 

7.80 

Jan. 

15 

7.96 

May 

1 

8.1+2 

Oct. 

12 

7.90 

Jan. 

18 

7.85 

May 

1+ 

8.10 

Oct. 

17 

7.95 

Jan. 

21 

7.95 

May 

6 

8.12 

Nov. 

1 

7.92 

Jan. 

23 

7.85 

May 

11 

8.05 

Nov. 

2 

8.15 

Jan. 

25 

7.78 

May 

17 

8.05 

Nov. 

3 

7.9^ 

Jan. 

28 

7.93 

May 

21 

8.01+ 

Nov. 

10 

7.90 

Feb. 

3 

7.93 

May 

27 

8.03 

Nov. 

16 

7.89 

Feb. 

8 

7.95 

May 

28 

a8.33 

Nov. 

21+ 

7.89 

Feb. 

17 

7.89 

May 

29 

a8.1+6 

Dec. 

2 

8.00 

Feb. 

20 

7.88 

May 

30 

a8.56 

Dec. 

7 

8.00 

Mar. 

11 

8.00 

June 

1+ 

8.16 

Dec. 

8 

8.03 

Mar. 

19 

7.96 

June 

12 

8.15 

Dec. 

9 

8.26 

Apr. 

13 

7.98 

June 

12 

8.09 

Dec. 

19 

8.10 

Apr. 

13 

8.0U 

June 

23 

8.08 

Dec. 

28 

8.10 

Apr. 

li^ 

8.28 

June 

25 

a8.11 

Dec. 

29 

8.35 

Apr. 

li+ 

8.28 

June 

26 

a8.1+6 

Jan. 

6,  19I+9 

8.10 

Apr. 

15 

8.36 

June 

27 

a8.57 

Jan. 

21 

6.85 

Apr. 

15 

8.35 

July 

1 

8.12 

Feb. 

10 

6.20 

Apr. 

16 

8.U3 

July 

7 

8.11 

Feb. 

15 

6.26 

Apr. 

16 

8.1+0 

July 

13 

8.15 

Feb. 

22 

6.26 

Apr. 

17 

8.k6 

July 

15 

8.1+1 

Mar. 

5 

6.31+ 

Apr. 

17 

8M 

July 

22 

8.17 

Mar. 

11 

6.35 

Apr. 

18 

8.51 

Aug. 

3 

7.81 

Mar. 

18 

6.1+0 

Apr. 

18 

8.I19 

Aug. 

6 

8.19 

Mar. 

2I+ 

6.1+1+ 

Apr. 

19 

8.56 

Aug. 

12 

7.86 

Apr. 

1 

6.1+0 

Apr. 

19 

8.50 

Aug. 

18 

7.78 

Apr. 

6 

6.1+8 

Apr. 

20 

8.58 

Aug. 

23 

a7.80 

Apr. 

12 

6.1+2 

Apr. 

20 

8.1+0 

Aug. 

21+ 

b8.03 

Apr. 

13 

6.71 

Apr. 

21 

8.29 

Aug. 

25 

a8.ll 

Apr. 

18 

6.1+1+ 

Apr. 

22 

8.20 

Aug. 

26 

7.92 

Apr. 

27 

6.1+5 

Apr. 

23 

8.17 

Sept. 

6 

7.76 

Oct. 

20,   I96I+ 

(i  j) 

Apr. 

27 

8.12 

See  footnotes  at  end  of  table. 
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Date 


Water 
level 


Date 


Water 
level 


Date 


Water 
level 


2N/1TE-23D1.   Depth  unknown.   Altitude  623.9  ft. 
Metropolitan  Water  District  except  as  indicated. 


All  measurements  by 


Jan. 

8,   19^+8 

16.23 

Apr. 

15,   19^8 

al8.l45 

July 

1,   I9I+8 

16.60 

Jan. 

10 

16.23 

Apr. 

16 

al8.5l+ 

July 

7 

16.58 

Jan. 

10 

al6.9^ 

Apr. 

16 

al8.1+0 

July 

13 

16.55 

Jan. 

10 

alT.36 

Apr. 

IT 

al8.it9 

July 

22 

16.61 

Jan. 

10 

alT.l48 

Apr. 

IT 

al8.U0 

July 

30 

16.35 

Jan. 

10 

al7.5^ 

Apr. 

18 

al8.52 

Aug. 

3 

16.30 

Jan. 

10 

alT.5T 

Apr. 

18 

al8.U0 

Aug. 

6 

al8 . 11 

Jan. 

10 

alT.56 

Apr. 

19 

al8.55 

Aug. 

12 

16.33 

Jan. 

10 

alT.69 

Apr. 

19 

al8.39 

Aug. 

18        - 

16.27 

Jan. 

10 

alT.T3 

Apr. 

20 

al8.50 

Aug. 

23 

16.29 

Jan. 

10 

alT.75 

Apr. 

20 

16.85 

Aug. 

23 

al6.23 

Jan. 

10 

alT.85 

Apr. 

21 

16.71 

Aug, 

21+ 

al7.80 

Jan. 

10 

al7.80 

Apr. 

22 

16.65 

Aug. 

25 

al7.78 

Jan. 

11 

al8.2 

Apr. 

23 

16.58 

Aug. 

26 

16. kh 

Jan. 

11 

blT.8 

Apr. 

27 

15.12 

Sept. 

6 

16. 2h 

Jan. 

11 

al8.28 

Apr. 

28 

16.56 

Sept. 

16 

16.30 

Jan. 

12 

al8.1+l 

Apr. 

28 

al8.17 

Sept. 

17 

al7 . 27 

Jan. 

12 

blT.^2 

Apr. 

30 

al8.00 

Sept. 

20 

16.31+ 

Jan. 

13 

16.55 

Apr. 

30 

al8.30 

Sept. 

28 

16.30 

Jan. 

13 

alT.59 

May 

1 

16.89 

Oct. 

1 

16.30 

Jan. 

13 

al8.25 

May 

h 

16.55 

Oct. 

3 

16.32 

Jan. 

15 

16.39 

May 

6 

16.55 

Oct. 

8 

16.30 

Jan. 

18 

16.25 

May 

11 

16.55 

Oct. 

12 

16.35 

Jan. 

21 

l6.3i+ 

May 

IT 

16.I17 

Oct. 

17 

16.1+0 

Jan. 

23 

16.30 

May 

21 

16.1+3 

Nov. 

1 

16.1+0 

Jan. 

25 

16.20 

May 

27 

16. k6 

Nov. 

3 

16.  Ul 

Jan. 

29 

16.33 

May 

2T 

al7.71 

Nov. 

10 

16.35 

Feb. 

3 

16.32 

May 

2T 

al7.75 

Nov. 

16 

16.38 

Feb. 

8 

16.36 

May 

28 

al8.35 

Nov. 

21+ 

16.37 

Feb. 

IT 

l6.3i+ 

May 

29 

al8.1+7 

Dec. 

2 

16.  ^5 

Feb. 

20 

16.29 

May 

30 

al8.57 

Dec. 

7 

l6.k5 

Mar. 

11 

16. Uo 

June 

k 

16.57 

Dec. 

8 

16.1+9 

Mar. 

19 

16.36 

June 

12 

16.53 

Dec. 

19 

16.55 

Apr. 

13 

16.1+6 

June 

18 

16.1+8 

Dec. 

28 

16.56 

Apr. 

13 

al8.05 

June 

23 

16.51 

Dec. 

29 

bl7.78 

Apr. 

li^ 

al8.ii8 

June 

25 

16.57 

Jan. 

6,   19!+9 

16.55 

Apr. 

lU 

bl5.90 

June 

26 

al8.29 

Jan. 

21 

15.i+5 

Apr. 

ll+ 

al8.1+0 

June 

27 

al8.1+0 

Feb. 

10 

1^.75 

Apr. 

15 

al8.51 

June 

27 

bl7.20 

Feb. 
Feb. 

15 

22 

1I+.81 
1I+.8I+ 

See  footnotes  at  end  of  table. 
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Water 

Water 

Water 

Date 

level 

Date 

le  vel 

Sate 

level 

2N/17E-23Dl~Continued 

Mar. 

'^, 

19^9 

IU.86 

Dec. 

2, 

1963 

a25.i+2 

Mar. 

k,    196^+ 

a27.08 

Mar. 

11 

IU.85 

Dec. 

5 

a27.00 

Mar. 

19 

a26.75 

Mar. 

18 

II+.8U 

Dec. 

6 

a26.83 

Mar. 

21 

a28.08 

Mar. 

2k 

l'+.95 

Dec. 

10 

23.50 

Apr. 

5 

a27.33 

Apr. 

1 

li+.93 

Dec. 

17 

a27.00 

Apr. 

20 

a28.08 

Apr. 

6 

li+.98 

Dec. 

19 

a27.00 

Apr. 

21 

25.75 

Apr. 

12 

1U.92 

Dec. 

28 

2i+.00 

May 

1 

a27.50 

Apr. 

13 

al5 1 10 

Dec. 

29 

0.26.61 

May 

7 

a28.83 

Apr. 

18 

li+.98 

Jan. 

15, 

1964 

a25.25 

May 

12 

2i+.75 

Apr. 

27 

li^.96 

Jan. 

23 

24.00 

May 

25 

2U.5O 

Apr. 

28 

15.00 

Jan. 

26 

a26.83 

June 

11 

a28.83 

May 

3 

1U.98 

Feb. 

5 

a26.67 

June 

15 

a29.83 

Nov. 

20, 

1963 

22.18 

Feb. 

11 

25.00 

June 

23 

27.00 

Nov. 

27 

23.18 

Feb. 

20 

21^.18 

Aug. 

21 

akjl8.0 

Dec. 

1 

23.25 

2N/17E-23E1.  Depth  unknown.   Altitude  6lU.2  ft, 
Metropolitan  Water  District  except  as  indicated. 


All  measurements  by 


Apr. 

13,  19^8 

6.85 

Apr. 

28,    I9U8 

6.95 

Jan. 

6, 

19^9 

6.95 

Apr. 

13 

6.86 

Apr. 

29 

7.10 

Apr. 

12 

5.30 

Apr. 

ii+ 

6.98 

Apr. 

30 

7.03 

Nov. 

20, 

1963 

15.03 

Apr. 

11+ 

6.97 

May 

1 

7.10 

Nov. 

27 

al5.95 

Apr. 

15 

7.02 

May 

k 

6.95 

Dec. 

1 

al6.12 

Apr. 

15 

7.02 

May 

6 

6.95 

Dec. 

2 

al6.i+5 

Apr. 

16 

7.06 

May 

17 

6.91 

Dec. 

5 

al6.95 

Apr. 

16 

7.06 

May 

21 

6.91 

Dec. 

6 

16.03 

Apr. 

17 

7.06 

May 

27 

6.79 

Dec. 

10 

15.87 

Apr. 

17 

7.08 

May 

28 

7.02 

Dec. 

17 

al7.20 

Apr. 

18 

7.10 

May 

29 

7.12 

Dec. 

19 

16.20 

Apr. 

18 

7.10 

June 

1+ 

6.98 

Dec. 

28 

15.62 

Apr. 

19 

7.15 

June 

12 

6.95 

Dec. 

29 

al7.20 

Apr. 

19 

7.13 

June 

18 

6.93 

Jan. 

5, 

196U 

15.70 

Apr. 

20 

7.13 

Jxme 

23 

6.95 

Jan. 

23 

al7.12 

Apr. 

20 

7.10 

June 

27 

7.10 

Jan. 

26 

al7.70 

Apr. 

21 

7.05 

July 

7 

6.95 

Feb. 

5 

al7.87 

Apr. 

22 

7.00 

July 

22 

6.96 

Feb. 

11 

16.53 

Apr. 

23 

6.96 

Oct. 

8 

6.80 

Feb. 

20 

15.87 

Apr. 

27 

6.95 

Dec. 

2 

6.86 

Mar. 

k 

15.87 

See  footnotes  at  end  of  table. 
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level 
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Date 


Water 
level 


2N/17E-23E1 — Continued 


Mar. 

19,  196^4 

al7.37 

Apr. 

21,  196i+ 

al8.37 

Mar. 

21 

al7.95 

May- 

1 

al8.20 

Apr. 

5 

16.28 

May 

7 

al8.U5 

Apr. 

20 

al8.37 

May 

25 

18.03 

June  11,  196i+   a21,20 

June  15  a22.03 

June  23  19.03 

Aug.  21  j  k20.1 


5N/12E-11B1.   Depth  I5O.O  ft.   Altitude  about  63O  ft.  All  measurements 
by  California  Department-  of  Water  Resources  except  as  indicated. 

May   10,  195^4    a57.2    May   25,  1956    61.3    May   23,  1958    5I.8 
May   23,  1955     68      May  ik,    I957    56. 0    Aug.   6,  I96U   j^2.98 
Sept.  30  65 

5N/13E-22J1.  Depth  52.0  ft.  Altitude  about  6k6   ft.  All  measurements 
by  California  Department  of  Water  Resoixrces  except  as  indicated. 

May   10,  195I+     50.8    May  ik,    I957    52.0    Aug.   9,  196^    (f  j) 
May   23,  1955     50.9    May   22,  1958    5I.O 

5N/li+E-15Kl.   Depth  i+00  ft  on  Aug.  2k,   I9IO.  Altitude  about  820  ft. 
All  measurements  by  California  Department  of  Water  Resources  except  as 
indicated. 


Aug.  2k,   1910   m220 
Aug.  2k  a  m260 

Jan.   22,  I929   n2Q8 


Jan.   22,  1929an228      Sept.  I5,  195^  213.^ 
May   10,  I95U   212.0    Aug.   20,  196k   j208.U)+ 


5N/iUe-15L1.   Depth  5U1  ft  on  July  10,  193I.  Altitude  about  820  ft. 
All  measurements  by  California  Department  of  Water  Resources  except  as 
indicated. 


June  30,  1931  m207 

June  30  a  m2l4 

May  23,  1955  206.2 

Sept.  30  215.2 


May 

25,  1956 

226.2 

May 

17, 

1959 

210.5 

Oct. 

18 

217.5 

May 

16, 

i960 

208.3 

May 

Ik,   1957 

206.0 

May 

13, 

1961 

210.2 

May 

23,  1958 

206.0 

Aug. 

20, 

196^+ 

J 195. 8^4 

See  footnotes  at  end  of  table. 
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Date 


Water 
level 


Date 
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level 


Date 


Water 
level 


6N/12E-29P1,   Depth  510  ft  in  1955-   Altitude  about  775  ft.   All 
measurements  by  California  Department  of  Water  Resources  except  as  indicated. 


Dec. 

30,   I95I+ 

pli4U 

Oct. 

17,   1956 

li+6.8 

May 

17,    1959 

1U7.O 

Apr. 

30,   1955 

Ikk 

May 

Ih,   1957 

l!46.7 

May 

17,    i960 

11*7.9 

Sept. 

30 

II1U.9 

May 

2k,   1958 

1U7.O 

Aug. 

8,   1961+ 

JIU6.29 

May 

25,   1956 

IU6.I 

a.  Well  being  pumped. 

b.  Well  pumped  recently. 
f.  Dry. 

i.  Well  destroyed. 

j.  Measurement  by  U.S.  Geological  Survey, 

k.  Tape  smeared. 

m.  Measurement  by  driller. 

n.  Measurement  by  Atchison,  Topeka,  and  Santa  Fe  Railway. 

p.  Measurement  by  San  Bernardino  Coiinty  Flood  Control  District. 
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APPENDIX  C 


TABLE  3.   CHEMICAL  ANALYSES  OF  WATER  FROM  WELLS 
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APPENDIX  D 


TABLE  k.      DRILLERS'  LOGS  OF  WELLS 


Table  k . — Drillers'  logs  of  veils 

Where  the  depth  given  in  the  log  table  differs  from  that  given 
in  table  1,  it  indicates  the  well  has  been  measured  since  it  was 
drilled.   The  depth  given  in  table  1  is  a  measured  depth  on  the  date 
indicated.   The  depth  given  in  table  k   is  the  depth  reported  by  the 
driller  and  is  not  necessarily  the  developed  depth  of  the  well. 


Thickness  Depth 
( feet )   ( feet ) 


Thickness  Depth 
(feet)   (feet; 


1S/18E-13L1.   Drilled  by  C .  A.  Tomson.   l6-inch  casing  0-558.5  ft, 
perforated  2i;l-259  ft,  327-365  ft,  and  3T9-381  ft.   Altitude  827. 5  ft. 
Well  filled  to  370  ft  from  surface  on  2-2-33  during  pumping  test. 


"Blow"  sand  

Granite,  decomposed  — 

Sand,  cemented  

Clay,  red  

Sand,  cemented  

Clay 

Sand  and  gravel , 

cemented  


3 

3 

^7 

50 

115 

165 

1+1 

206 

5h 

260 

70 

330 

32  362 


Conglomerate,  hard  - 

Clay  and  silt  

Silt 

Clay,  gray  

Sand,  cemented  

Clay,  gray  

Clay,  blue  and  hard 


17 
69 
20 
23 

6 

12 


379 
hkd 
1+68 
1+91 
h91 
509 


U9.5  558.5 


2N/17E-16A1.   12-inch  casing  to  IO5  ft,  perforated  65-105  ft. 
Altitude  about  65O  ft. 


Clay,  sandy,  with 

gravel  

Gravel,  coarse  

Clay,  sandy  

Gravel,    coarse  

Clay,    sandy,   with 

concretions   

Gravel  

Clay,    sandy  

Sand  with  gravel   - 


20 
2 

10 
2 

6 
2 

8 
13 


20 
22 
32 
3U 

1+0 
1+2 
50 
63 


Gravel,  coarse  

Sand,  cemented  and 

gray 

Gravel,  coarse  and 

cemented  

Clay 

Clay,  sandy  

Sand,  fine  

Clay ,  blue  


2 
15 
8 
5 
5 


65 

70 

72 

87 

95 

100 

105 


D-1 


Thickness  Depth 
( feet ;   ( feet ) 


Thickness  Depth 
(feet)   (feet) 


2N/18E-35H1.   Drilled  by  Arizona  and  California  Railway  Co. 
10-inch  casing  0-121  ft,  5-inch  casing  0-66.5  ft,  li-inch  casing  0-75-5 
ft,  perforations  unknown.   Altitude  about  625  ft. 


Clay 60    60 

Sand,  clay,  and 

gravel,  cemented  30    90 


Sand,  fine 
Gravel  


20 
11 


110 
121 


2N/18E-35H2.   Drilled  by  E.  C.  Kurtz.   12-inch  casing  0-307.5  ft, 
10-inch  casing  0-59^+  ft,  perforated  312-325  ft.   Altitude  about  625  ft, 


Soil ho  Ho 

Clay,  yellow 30  70 

Clay,  sandy 10  80 

Clay,  yellow 60  lUo 

Silt,  brown;  and  sand-  35  175 

Clay,  yellow 50  225 

Sand,  black 10  235 

Clay,  blue 25  260 

Clay,  yellow 15  275 


Sand,  yellow 20  295 

Clay,  yellow 17  312 

Sand  and  gravel 13  325 

Clay,  yellow 20  3^45 

Sand,  yellow 65  ^10 

Clay,  yellow 35  ^+^5 

Sand,  yellow 70  515 

Sand,  blue 25  5^0 

Clay,   blue 63.5  603.5 


2N/18E-35H3.      Drilled  by  Roscoe  Moss  Drilling  Co.      12-inch   casing 
O-U50   ft,   perforated   325-^^0   ft.      Altitude   about   626   ft. 


Clay 

Clay,   blue 


l8i* 
i+6 


l8i+ 
230 


Clay,    sandy   and 

yellow  

Clay 


120 

100 


350 
I45O 


UN/15E-2i+El.      Drilled  by  Arizona  and  California  Railway  Co. 
10-inch  casing  0-272   ft,    8-inch   casing  0-330   ft,   open  hole   330-31+0   ft, 
perforated  290-330   ft.      Altitude   about   85O   ft. 


Gravel,    coarse;    and 

sand 280   280 


Gravel,  fine,  and 

sand 

Gravel ,   cemented  - 


50 
10 


330 
3I+O 


D-2 


Thickness  Depth 
(feet)   (feet) 


Thickness  Depth 
(feet)   (feet) 


5N/12E-5Z1.      12-inch   casing  reduced  to  6-inch   casing.      No  lengths 
aven.      Altitude   about    639   ft. 


No  record 1,500  1,500 


Bedrock 


25   1,525 


5N/14E-15K1,   Drilled  by  L.  A.  Clampitt  Co.   12-inch  casing  0-300 
ft,  10-inch  casing  0-UoO  ft,  open  hole  i+OO-i+25  ft.   Altitude  about 
820  ft. 


Gravel,  cemented 
Gravel  and  sand  - 


210   210 
50   260 


Sand 100    360 

Sand,  cemented 65    ^25 


5N/1I+E-I5LI.   Drilled  by  A.  F.  Fulkerson  Co.   20-inch  casing  0-207 
ft,  12-inch  casing  0-5^+1  ft,  perforated  2lit-280  ft  and  ^90-535  ft. 
Altitude  about  820  ft. 


Sand 3  3 

Sand  and  gravel,  hard-  32  35 

Sand,  shaly;  and  clay-  1^+  ^9 
Sand  and  gravel, 

cemented 12  6I 

Sand  and  clay 9  TO 

Gravel,  dry  and  large-  15  85 

Sand  and  rocks 100  I85 

Sand,  cemented 3  I88 

Clay,  sandy;  and 

gravel 26  2li+ 

Sand,  coarse 9  223 

Sand;  and  rocks, 

large 37  260 

Sand;  clay;  and 

gravel,  coarse i+8  308 

Sand,  cemented 3  311 

Sand,  clay,  and 

gravel 19  330 

Sand,  cemented;  and 

gravel,  large 12  3^2 


Sand,  clay,  and 

gravel 6k  U06 

Sand,  cemented 8  klk 

Gravel,  large 12  U26 

Clay,  white 3  ^29 

Sand,  fine 6  ^35 

Sand,  hard  and 

cemented k  U39 

Sand,  fine 5  kkk 

Clay,  yellow 6  i+50 

Gravel  and  sand 10  i+60 

Clay  and  sand 8  U68 

Clay,  yellow 31  ^99 

Sand,  cemented 1  500 

Sand,  coarse 7  507 

Clay,  yellow 15  522 

Sand,  clay,  and 

gravel 19  5^1 


D-3 


Thickness  Depth 
( feet )   ( feet ) 


Thickness  Depth 
(feet)   (feet) 


5N/15E-liXl.   Drilled  by  L.  A.  Clampitt  Co.   13-inch  casing 
0-296  ft,  10-inch  casing  0-563  ft,  8-inch  casing  535-895  ft,  perforated 
UOO-1+20  ft,  I+U0-U60  ft,  U8O-5OO  ft,  520-5^*0  ft,  563-583  ft,  60O-620  ft, 
6U0-660  ft,  680-TOO  ft,  720-7^+0  ft,  760-780  ft,  800-820  ft,  8i*0-860  ft, 
and  880-895  ft.   Altitude  about  1,0U0  ft. 


Gravel,  cemented  - 
Clay,  gravel,  and 
boulders  


260   260 
3U0   600 


Granite  rock  

"Malapai"  (Malpais, 
black  hard  rock)  - 


120 
175 


720 
895 


5N/15E-UX2.   Drilled  by  L.  A.  Clampitt  Co.   12-inch  casing 
0-l*80  ft,  no  casing  U8O-688  ft,  8-inch  casing  688-888  ft,  perforations 
unknown.   Altitude  about  1,080  ft. 


Gravel,  cemented 325    325 

Granite  rock 510   835 

Clay,  black 10   81+5 


"Malapai"  (Malpais, 
black  hard  rock)  - 


U3 


888 


6N/11E-10F1.   Altitude  about  1,U00  ft. 


Sand,  gravel,  and  boulders 95  95 

Clay  and  boulders hO  135 

Gravel,  sand,  and  boulders,  cemented  130  265 

Sand,  gravel,  and  granite  boulders 68  333 

Decomposed  granite  with  hard  strata 37  370 

Decomposed  granite,  thin  hard  strata 6I  U3I 

Decomposed  granite  of  varying  degrees  of  hardness  and 

thin,  hard  strata 232  663 

Solid  granite I8  68I 


6N/11E-30X1.   Drilled  by  L.  A.  Clampitt  Co.   10-inch  casing; 
0-160  ft,  8-inch  casing  155-571  ft,  6-inch  casing  565-1,000  ft, 
perforations  unknown.   Altitude  about  789  ft. ^ 

Sand  and  gravel,  cemented 805    805 

Granite 195  1,000 


D-U 


APPENDIX  E 


TABLE  5.   CROSS  INDEX  OF  PUBLISHED  WELL  LOGS 


Table  5- — Cross  index  of  published  veil  logs 

MWD  MetrQpolitan  Water  District  of  Southern  California 
Publication:   a  Ver  Planck  (1958);   b  Bassett  and  others  (1959); 
c  Gale  (1951) 


State  well 

MWD 

Publica- 

Page 

State  well 

MWD 

Publica- 

Page 

No. 

No. 

tion 

No. 

No. 

No. 

tion 

No. 

1N/18E-  2C1 

1+ 

(a) 

137 

1N/18E-23B2 

9 

(a) 

137 

2E1 

5 

(a) 

137 

23B3 

11 

(a) 

137 

3B1 

3 

(a) 

137 

23Bi+ 

12 

(a) 

137 

3E1 

19 

(a) 

138 

23K1 

2 

(a) 

126 

Uai 

i6 

(a) 

138 

23P1 

1 

(a) 

126 

UA2 

IT 

(a) 

138 

23R1 

6 

(a) 

136 

Ubi 

2 

(a) 

137 

2UJ1 

k 

(a) 

136 

i|B2 

1)+ 

(a) 

138 

25B1 

5 

(a) 

136 

1+B3 

27 

(a) 

139 

1+Cl 

28 

(a) 

139 

2N/17E-15J1 

1  and 

i+Dl 

1 

(a) 

137 

B-3 

(a) 

126 

i+D2 

29 

(a) 

139 

15L1 

39 

(a) 

130 

i+D3 

30 

(a) 

139 

15M1 

37 

(a) 

130 

i+Fl 

2k 

(a) 

139 

15M2 

38 

(a) 

130 

1+F2 

26 

(a) 

139 

15Q1 

kl 

(a) 

130 

1+Gl 

21 

(a) 

139 

15Q2 

i+0 

(a) 

130 

i+G2 

25 

(a) 

139 

15R1 

2 

(a) 

126 

Uhi 

13 

(a) 

138 

17B1 

23 

(a) 

128 

i+H2 

15 

(a) 

138 

17B2 

22 

(a) 

128 

itH3 

18 

(a) 

138 

17G1 

2k 

(a) 

129 

1+Jl 

20 

(a) 

138 

17H1 

21 

(a) 

128 

kKl 

22 

(a) 

139 

17J1 

20 

(a) 

128 

i+Ql 

23 

(a) 

139 

17K1 

25 

(a) 

129 

lODl 

10 

(a) 

138 

17K2 

27 

(a) 

129 

10D2 

11 

(a) 

138 

17R1 

19 

(a) 

128 

10D3 

12 

(a) 

138 

17R2 

26 

(a) 

129 

lOLl 

7 

(a) 

137 

20A1 

28 

(a) 

129 

10L2 

8 

(a) 

138 

21D1 

18 

(a) 

128 

lOPl 

9 

(a) 

138 

21D2 

29 

(a) 

129 

13B1 

1 

(a) 

136 

21D3 

17 

(a) 

128 

13J1 

2 

(a) 

136 

21E1 

30 

(a) 

129 

13Q1 

3 

(a) 

136 

21F1 

31 

(a) 

129 

15C1 

6 

(a) 

136 

21J1 

33 

(a) 

130 

22B1 

k 

(a) 

126 

21K1 

32 

(a) 

130 

22K1 

3 

(a) 

126 

22M1 

3k 

(a) 

130 

22Q1 

8 

(a) 

137 

22P1 

35 

(a) 

130 

23A1 

10 

(a) 

137 

22Q1 

36 

(a) 

130 

23B1 

7 

(a) 

136 

23A1 

1+ 

(a) 

126 

E-1 


state  veil 

MWD 

Publica- 

Page 

State  well 

MWD 

Publica- 

Page 

No. 

No. 

tion 

Nn. 

No. 

No. 

tion 

No. 

2N/17E-23A2 

5 

(a) 

126 

2N/l8E-29Rlt 

32 

(a) 

133 

23A3 

6 

(a) 

126 

30K1 

2 

(a) 

131 

23AU 

8 

(a) 

127 

30Q1 

3 

(a) 

131 

23A5 

T 

(a) 

127 

32A1 

21 

(a) 

132 

23B1 

9 

(a) 

127 

32A2 

22 

(a) 

132 

23C1 

3 

(a) 

126 

32A3 

28 

(a) 

133 

23C2 

10 

(a) 

127 

32A1+ 

37 

(a) 

131+ 

23F1 

11 

(a) 

127 

32B1 

29 

(a) 

133 

23G1 

12 

(a) 

127 

32B2 

35 

(a) 

133 

23H1 

13 

(a) 

127 

32B3 

36 

(a) 

131+ 

23J1 

11+ 

(a) 

127 

32G1 

38 

(a) 

131+ 

23K1 

15 

(a) 

128 

32H1 

18 

(a) 

132 

23L1 

16 

(a) 

128 

32H2 

19 

(a) 

132 

32N1 

k 

(a) 

131 

2N/18E-19Z1 

(b) 

126 

32P2 

39 

(a) 

131+ 

27M1 

59 

32R1 

11 

(a) 

131 

2TR1 

60 

(a) 

136 

33C1 

11+ 

(a) 

132 

28M1 

58 

(a) 

135 

33D1 

16 

(a) 

132 

28N1 

25 

(a) 

133 

33D2 

20 

(a) 

132 

28R1 

6U 

(a) 

136 

33D3 

23 

(a) 

132 

29A1 

57 

(a) 

135 

33D1+ 

21+ 

(a) 

133 

29c  1 

5k 

(a) 

135 

33E1 

9 

(a) 

131 

29c  2 

56 

(a) 

135 

33E2 

17 

(a) 

132 

29D1 

1 

(a) 

130 

33F1 

8 

(a) 

131 

29E1 

55 

(a) 

135 

33F2 

15 

(a) 

132 

29F1 

52 

(a) 

135 

33L1 

6 

(a) 

131 

29G1 

53 

(a) 

135 

33L2 

7 

(a) 

131 

29K1 

U3 

(a) 

131+ 

33L3 

13 

(a) 

132 

29K2 

k5 

(a) 

131+ 

33M1 

10 

(a) 

131 

29L1 

hk 

(a) 

131+ 

33N1 

12 

(a) 

131 

29M1 

50 

(a) 

135 

33P1 

5 

(a) 

131 

29M2 

51 

(a) 

135 

3I+BI 

63 

(a) 

136 

29N1 

k8 

(a) 

135 

3I+GI 

62 

(a) 

136 

29N2 

kg 

(a) 

135 

3I+HI 

61 

(a) 

136 

29P1 

k6 

(a) 

131+ 

3I+RI 

(b) 

135 

29P2 

kl 

(a) 

131+ 

29Q1 

30 

(a) 

133 

3N/15E-32Z1 

(b) 

120 

29Q2 

33 

(a) 

133 

29Q3 

3k 

(a) 

133 

1+N/12E-    3Z1 

(b) 

112 

29Q'* 

ko 

(a) 

131+ 

901 

k 

(c) 

13 

29Q5 

kl 

(a) 

131+ 

9D1 

3 

(c) 

12 

29Q6 

1+2 

(a) 

131+ 

9H1 

5 

(c) 

11+ 

29R1 

26 

(a) 

133 

13A1 

10 

(c) 

16 

29R2 

27 

(a) 

133 

13D1 

11 

(c) 

16 

29R3 

31 

(a) 

133 

E-2 


state  well 

MWD 

Publica- 

Page 

State 

tfell 

MWD 

Public a-  Page 

No. 

No, 

tion 

No. 

No 

. 

No. 

tion     No. 

1+N/13E-  5D1 

7 

(c) 

15 

5N/12E 

-i6ni 

16 

(c)      19 

5N1 

8 

(c) 

15 

i6ri 

IT 

(c)      20 

ITDl 

9 

(c) 

15 

26DI 
26RI 

18 
19 

(c)      20 

(c)      21 

5N/11E-25Q1 

2 

(c) 

11 

3^Z1 

(b)  Plate  h 

25R1 

1 

(c) 

11 

36D1 

12 

(c)      IT 

36fi 

15 

(c) 

19 

36HI 

13 

(c) 

18 

5N/13E 

-29N1 

6 

(c)      lU 

36RI 

Ik 

(c) 

18 

E-3 


Foldout  too  large 
for  digitization 


May  be  added  at  a 
later  date 


J 


f 


Il.i2_ 


M 


36 


13    Qy 


A^Sfnel 


T. 
4, 


lE 


Foldout  too  large 
for  digitization 


May  be  added  at  a 
later  date 


F 


*p. 


^ 


t 

-■  \ 
K 


lE 


Foldout  too  large 
for  digitization 


May  be  added  at  a 
later  date 
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